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METHOD AND PLANT FOR PRODUCING CARPET SQUARES 
AND CARPET SQUARE 

IAP9Re(?dPCr/PTO2lAUG200S 

The present invention concerns a method for producing carpet squares with carpet pile 
5 and a felt back side, including: 

- making a semi-finished product including the carpet pile by tufting, weaving, bond- 
ing, felting or other mefliod known in the art; 

- selecting felt for forming the felt back side; 

- back side coating the semi-finished product with the felt for forming a carpet web; 
10 - punching the carpet web into desired shapes and dimensions for the carpet squares. 

The invention finthOTnore concerns a plant for producing carpet squares with a carpet 
pile and a felt back side including: 

- a back side coating unit for coating a semi-finished product including a carpet pile 
15 with felt back side for forming a carpet web; 

- a punching unit for punching the carpet web into desired shapes and dimensions for 
the carpet squares. 

The invention also concerns a carpet square punched out firom a carpet web having a 
20 back side felt coated carpet pile. 

By the term "carpet squares" as used in the present application is meant textile floor 
coverings of any type described in International standards ISO 2424 and EN 1307, and 
which are cut out or punched out into different dimensions and shapes. By the teem 
25 "semi-finished" as used in the present application is imderstood a carpet pile that may 
be formed in any way known in the art where a pile is woven, fastened in a carrier 
material or is formed as needle felt. 

The carpet squares may be formed by well-known methods for providing floor cover- 
30 ings with dimensional stability. Usually, the production will include a pile material 
which is fastened on a primary back side material for forming a semi-finished product 
and with a fiirther back side coating. 



This back side coating may e.g. consist of foamed polyurethane foam, latex foam or 
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other polymer types. Such back side coatings are normally applied with a thickness up 
to 8 millimetres. It is also prior art to use back side coatings of PVC or bitumen which 
is applied in fluid condition on the primary back side material. Alternatively, the back 
side coating may be formed of felt that may be thermally fixed or not thermally fixed. 

5 

A&sr forming a carpet web consisting of the semi-finished product and the back side 
coating, the carpet web is conveyed to punching or slicing for punching out carpet 
squares with desired shape and size. 

10 Prior art carpet squares entail a problem when discarding as there are difficulties with 
performing a division of the carpet squares into the various basic components. Particu- 
larly back side coatings of bitumea and PVC will cause difficulties when discarding. 

When using carpet squares, there are great requirements to dimensional stability, as it 
15 is important that the carpet squares do not crimp or expand, and that they have straight 
edges and are rectangular. Furthermore, for the sake of handiness and easy mounting, 
it is important that the squares are rigid. Rigidity also prevents carpet squares from 
warping and giving rise to uneven floor covering. The above standards describe pa- 
rameters for such properties for carpet squares. 

20 

Commonly known carpet squares are widely used as floor covering in large areas ia 
offices, hotels and industrial works. Carpet squares are, for example, used in areas 
where access to service ducts under the floor is to be enabled, e.g. for servicing elec- 
tric installations. The carpet squares may thus be mounted and dismounted in an area 
25 of a building without disrupting normal activity in the building. Due to the application 
in buildings where much traffic occurs on the floor covering, it is important that the 
back side of the carpet squares is made so that the carpet squares are dimensionally 
stable and simultaneously rigid for facilitating the handling in laying, taking up and 
re-laying. 

30 

Due to these requirements, carpet squares are normally made with the above men- 
tioned PVC or bitum^ back sides which cause problems in discarding. 

At the making of carpet squares, a semi-finished product will be formed which has to 
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be punched. With regard to dimensional stabiUty it is important tiiat the semi-finished 
product has become dimensionally stable by the punching, so that the carpet squares 
are produced very accurately. In practice there is a requirement of 1/10 nMllimetre ac- 
curacy in the making of carpet squares. 

Due to the difference in speed in carpet making imits and punching units, the carpet 
webs are usually made in carpet making units in which they are rolled up. Before roll- 
ing up the webs may e.g. be cut up m suitable web widths, for example web widths of 
2 meters. The rolled up carpet webs are then moved to a punching unit. 

This method is difficult to perform if the back side is rigid, since such rigidity will 
make rolling up of the carpet webs impossible. 

In an attempt to achieve a floor covering with sufficient dimensional stability, it has 
been proposed to form carpet squares as a multilayered structure with a semi-finished 
product and a theraially fixed felt back side between which an adhesive is int^posed. 
However, this is a costly production process as more layers have been placed between 
the semi-finished product and the felt back side. Furthermore, the formed carpet 
squares have not been easy to handle and easy to mount, as they did not have suffi- 
cient rigidity. 

For many years it has been desirable to make squares where traditional production 
methods/production imits are used extensively for carpet making, and where it is pos- 
sible to make environmentally fiiendly carpet squares that are easy to discard, and 
which simultaneously fixlfil desires with regard to rigidity when handling/mounting, as 
well as desires for dimensional stability for the finished carpet squares. 

It is the purpose of the present invention to indicate a method and a plant that enable 
making carpet squares wh«:e the above drawbacks are avoided, and which enable an 
environmentally fiiendly and simple making of rigid and dimensionally stable carpet 
squares, where existing production methods/production units may be extensively ap- 
plied and where at the same time there is achieved a carpet square which is easy to 
dispose. 
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According to the preset invention, this is achieved witti a method which is peculiar in 

- surface coating of the felt back side of the carpet web with a curable polymer; and 

- curing the polymer for dimensional stabilisation and making rigid the carpet web 
before punching. 

5 

The plant according to the invention is peculiar in that between the back side coating 
uni t and the punching unit there are provided: 

- an application unit for surface coating the felt back side with a curable polymer; 

- a curing unit for curing the polymer for dimensional stabilisation and rigidifying the 
1 0 carpet web before punching. 

The carpet square according to the invention is peculiar in that the felt back side has a 
surface coating of cured polymer that contributes to dhnensional stabilisation and 
making rigid of the carpet square. 

15 

According to the present invention it is possible to use a felt back side that may be 
bonded with the semi-finished product in any well-known way, e.g. by glueing. 

Prior to providing surface coating and curing, the felt back side is soft and pliable, and 
20 as a consequence it will be possible to make the carpet webs in carpet making units in 
which the carpet webs are rolled up- This facilitates handling at the making of the car- 
pet web/carpet squares. The carpet web may be produced in an existing plant which 
does not need to be modified. 

25 As the felt, after curing of the polymer, provides dimensional stability and rigidity for 
the carpet square, it is possible to avoid bitumen and PVC and yet achieve the desired 
rigidity properties for handling the carpet squares when laying, taking up and re- 
laying. 

30 As a rigid layer has been established in the surface of the felt back side after curing, in 
practice there is formed a sandwich structure with a layer of untreated felt between the 
semi-finished product and the rigid surface layer. Hereby is achieved a resistance 
against bending, making the carpet squares rigid and thereby easy to handle in laying, 
taking up and laying again. A high-styrene latex may be used, e.g. SBR. The styrene 
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content provides rigidity, and coating with SBR, which has hi^ content of styrene, 
will therefore be advantageous. 

According to the invention it is possible to produce a rigid carpet square having low 
5 weight, as the felt in the felt back side has low weight compared with the weight of the 
back side coating in prior art rigid carpet squares. The used felt may optionally be 
fixed or not fixed. The important thing is that a rigid surface layer is formed which is 
separated fi^om the semi-finished product by a relatively thick and light core of felt 
which is not treated with the curable polymer. 

10 

With the carpet square according to the invention it is tihus possible to reduce the m^- 
weight and get better properties for dimensional stability and rigidity than possible 
with the prior art carpet squares with fixed felt back sides. Also, dimaasional stability 
and rigidity may be achieved as with back sides of PVC/bitumen. 

15 

The low weight means that the carpet square is easy to handle, and at the same time it 
is an environmental advantage that there is a smaller amoxmt to dispose of Further- 
more, with carpet squares according to the invention it has appeared possible to dis- 
pense with polyethylene filler used in the ^ue in prior art carpet squares. 

20 

When making, coating and curing will be executed inmiediately before the carpet web 
is conveyed into the punching unit. The carpet web will be flexible and pliable and 
thereby easy to handle until it is inserted in the curing unit, and will, when the punch- 
ing is performed, have the required rigidity and dimensional stability so that there is 
25 no risk of crimping/stretching after the carpet squares have been punched out. The 
carpet squares will, after punching, have rigidity facilitating handling in traditional 
eqmpment for handling carpet squares for packing and transport. 

It is possible to make the carpet square with a carpet pile and the felt back side includ- 
30 ing the same polymer, e.g. polypropylene. Hereby is provided an environmentally 
fiiendly carpet square which is easy to discard. 

It is preferred that the coating is applied as a thermally hardened water-based latex, but 
alternatively it is possible to apply the polymer as crdme or powder, e.g. by smearing 
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it on. 

By the application, the polymer is supplied in a small amount which causes foraiation 
of a layer in the surface without any deep penetration into the felt back side. The layer 
5 of cured polymer may penetrate 1-3 mm into the felt and constitute V4 or less of the 
whole thickness of the felt back side which may be between 2 and 10 mm. 

According to an embodiment, the polymer will be water-based latex in liquid state 
which is applied to the felt back side in foamed condition. The curing is effected at a 
10 temperature between 60 and 160X, and preferably about 100°C. At the application of 
the polymer in foamed condition it is possible to control amount and penetration depth 
very accurately, whereby it is possible to use small amounts of polymer. 

The curing will be effected in a curing imit in the shape of an oven which is disposed 
15 between the application unit and the punching unit. The application will be effected 
with the felt back side facing upwards or downwards. However, it is preferred to per- 
form the curing with the felt back side facing upwards and with the carpet pile facing 
downwards. It is possible to perform turning of the carpet web after finishing the cur- 
ing in order to orient the carpet web correctly in relation to the subsequent punching 
20 unit..However, this reqxiires that the carpet web is conveyed in a soft curve. 

In order to provide curing, it is preferred to use thranally curing polymers that cure by 
heating. Alternatively, polymers curing by IR or UV irradiation may be used. 

25 The felt back side has a gram weight between 200 and 1500 g/m\ and preferably be- 
tween 500 and 1000 g/m^ particularly over 800 g/m\ particularly about 1000 g/ml 

The polymer in the form of curable latex may be applied in an amount between 50 and 
500 g dry matter/m^, preferably between 50 and 100 g dry matter/m^ and particularly 
30 about 1 00 g dry matter/m^. 

In a concrete embodiment, for surface coating there is used a mixture of latex poly- 
mer, penetration agent and thickener which in wet condition are provided in the ratio 
1000:13:3, and which in dry condition has the ratio 510:3:1. This is added at 1 18 g/m^ 
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in aji aqueous solution which has a dry matter percentage of 51.1%. The used latex 
polymer includes modified styrene butadiene polymer. 

The semi-finished product may be produced in advance in widths up to 5 meters in 
5 traditional carpet making machines. In connection with rolling up, these semi-finished 
products are cut up in suitable widths, which e.g. may be web widths of 2 meter or 
other suitable web widths for handling in imits for punching tiie carpet squares. 

The invention will now be explained with reference to tiie accompanying drawing, 
10 where: 

Fig. 1 shows a schematic section through a carpet square according to the invention; 
Fig. 2 shows a partial schematic side view of an embodiment of a plant according to 
the invention; and 

15 Fig. 3 shows a view corresponding to Fig. 2 of a second embodiment of a plant ac- 
cording to the invention. 

Fig. 1 shows a partial schematic section through a carpet square 1 according to the 
inventioiL The carpet square includes a semi-finished product 2 and a felt back side 3. 
20 The felt back side 3 imparts rigidity and shape and dimensional stability to the carpet 
square. The carpet square is made with the semi-finished product formed of a pile 4 
which is fastened in a primary back side material 5. The felt back side 3 is fastened to 
tfie back side material 5 by glueing. 

25 A surface coating of cured polymer is provided in the felt back side 3. A thin surface 
layer 6 is hereby formed which is separated from the primary back side material 5 by a 
thick layer 7 containing felt which is not treated with the polymer. A flexurally rigid 
carpet square with a sandwich structure is thus formed. 

30 Fig. 2 shows a partial view of a plant 8 for makmg the carpet square 1. The plant in- 
cludes a back side coating unit 9. In the shown embodiment, tiie schematically de- 
picted back side coating unit 9 includes a roll 21 of semi-finished product 2 and a roll 
22 of felt back side 3 which are unrolled and joined. 
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The semi-finished product/felt back side are provided with glue and are passed 
throu^ an oven 23 for forming a carpet web 13 which is rolled up into rolls 1 1 which 
is transferred to a storage 10 as indicated with a broken line 24. The storage 10 in- 
cludes rolls 1 1 of carpet webs and a unrolling unit 12 for unrolling the rolls 1 1 . 

5 

The rolls 11 may be sewn in for forming a long continuous carpet web for the subse- 
quent handling through the plant 8. The carpet web 13 is rolled off the roll 1 1 and is 
conveyed into a buffer station 14, 

10 The carpet web 13 is made in a traditional carpet making machine and is fomied witii 
carpet pile/semi-finished product 2 and the felt back side 3, for example a 1000 g/m^ 
felt back side. The carpet web 13 is soft and pliable and may therefore be moved 
around the rollers in the buffer storage 14. 

15 From the buffer storage 14, the carpet web 13 is moved to an application xmit 15. In 
the shown embodiment, this is effected for the plant 8 with the felt back side 3 facing 
upwards. The felt back side 3 is surface coated in the application unit 15, as a latex 
solution is applied in an amount of about 120 g/m^. 

20 The carpet web 13 is tiien passed through an oven 16 where heating is performed so 
that the polymer is cured. At the exit 17 of the oven 16, the catpet web will now have 
a cured and rigid surface layer 6 and will therefore be rigid and unable to be rolled 
together. 

25 The carpet web 1 3 is tumed through a soft curve 1 8 and moved back over the oven 16, 
the buffer storage 14 and the storage 10. At this passage, the carpet web 13 will be 
disposed with the carpet pile facing upwards and rest with the rigid felt back side 3 on 
rollers that are placed on a stand 19. The carpet web, where the polymer is cured at 
present, is dunensionally stable and rigid, and is then moved to a punching unit 20 

30 with the carpet pile facing upwards. 

The punching unit 20 is of a type known in the art and which works with a downwards 
directed movement of the punching tool. Associated with the punching xmit there will 
also be handling equipment for handling and packing etc. of the punched carpet 
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squares 1. This succeeding equipment is not shown since it is well-known to the 
skilled in the art. 



As it appears from Fig. 2, the application unit 15, the oven 16 and the punching unit 
5 20 constitute an independent part of a plant that may handle rolls 1 1 besides rolled 
carpet webs. In Fig. 2 is illustrated an oven where the curing occurs at a temperature 
between 60 and 160''C, and preferably about lOO'^C, in order to cure the applied latex 
polymer. As alternative to an oven, other curing units may be used where IR or UV 
radiation is used for curing the used polymer. 

10 

The carpet rolls 1 1 will be provided a width of about 2 meters, and the carpet web is 
advanced witti a speed of about 4-8 m/min, corresponding to a traditional conveying 
speed for carpet webs through the punching unit 20. 

15 Fig. 3 illustrates a plant corresponding to that shown in Fig. 2, and no specific expla- 
nation will be given to this embodiment. In Fig. 3 is seen that the plant is constructed 
for moving the carpet web 13 in one direction, and thus no turning of the carpet web is 
performed corresponding to the turning according to the curve 18 in Fig. 2. 

20 In Fig. 3 is shown disposition of an IR unit 25 for IR curing in a position between the 
application unit 15 and the oven 16, A corresponding IR unit may also be used in the 
embodiment shown in Fig, 2, In Fig. 3 is also shown a sewing machine 26 disposed 
after tib.e unrolling unit 12 and which is intended for sewing together succeeding webs 
which are unrolled from the rolls and conveyed into the buffer storage 14 as a con- 

25 tinuous web. A corresponding sewing machine may also be used in the embodiment 
shown in Fig. 2. 



EXAMPLE 

A tufted semi-finished product with a width of 4 m was produced. This was coated on 
30 the back side with a 1000 g/m^ felt back side. The formed carpet web was cut up in 2 
m wide webs and passed through a foam ^plication plant from the maker Fleissner. 
The felt back side was coated herein with a latex polymer of the type DL 510 which is 
a trade name for a latex from the firm Dow Chemical Company, Polymer was applied 
in an amount of about 240 g/m^ wet wei^t. The carpet web was passed through an 
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oven for cuiing the latex polymer to a fini^ed application amount of about 120 g/m^ 
dry weight After cooling, the caipet web was pundied into carpet squares with a size 
of 480x480 mm. 



